Plasma cortisol and corticosteroid-binding globulin in essential hypertension.
Plasma concentration of cortisol, total CBG-binding capacity, and blood pressure were measured in control subjects (n = 171), patients with essential hypertension (EH; n = 210) and their first-degree normotensive (NR; n = 84) or hypertensive (HR; n = 66) relatives. Mean (+/- SD) plasma cortisol was significantly (p less than 0.001) decreased in EH (10.1 +/- 4.3 g/dl) patients and HR (11.7 +/- 4.1). Plasma cortisol in NR did not differ from control values (14.3 +/- 4.5) but the distribution of individual values covered the entire control-EH (14.6 +/- 5.5) range. Mean (+/- SD) CBG-binding capacity was significantly (p less than 0.001) lower in EH (14.4 +/- 3.0), NR (17.5 +/- 2), HR (17.6 +/- 2.2) as compared to controls (20.9 +/- 2.1), indicating that the decline in EH and in most relatives was mainly in plasma CBG-bound cortisol. The plasma CBG-binding capacity for cortisol was significantly negatively correlated with mean arterial pressure (MAP) in both controls (p less than 0.001) and NR (p less than 0.01) but not in either HR (r = 0.02) or never-treated EH patients. Total afternoon plasma aldosterone was higher (p less than 0.01 vs. controls) in 93 untreated EH patients (11.2 +/- 4.8 ng/dl) than in either 161 first-degree relatives (8.1 +/- 3.4 ng/dl) or 117 controls (7.6 +/- 3.5 ng/dl). The respective aldosterone-binding globulin (ABG) binding capacities for aldosterone were 21.2 +/- 6.7, 20.1 +/- 9.3 and 9.8 +/- 4.0%. In all these subjects taken together, there was a positive correlation between MAP and ABG-binding capacity (r = 51; p less than 0.001). The association of reduced plasma cortisol and decreased CBG binding capacity in EH may be closely related to altered steroid metabolism, which may be partly explained by an abnormality resembling a relative deficiency in adrenal 17 alpha- and 11 beta-hydroxylation. In some EH patients, hypertension may be the result of the ineffectiveness of plasma cortisol in preventing slightly elevated endogenous ACTH levels leading to an increase in ACTH-sensitive steroids.